Introduction
In recent years, our country has conducted a certain field trip in the overseas market of heat exchangers. It can be found that competitiveness of plate heat exchangers presents a growing trend constantly. However, tubular heat exchanges in various countries still have a larger proportion which accounted for 3/5 of total quantity [1] . The exploitation and design of spiral heat exchangers is developing rapidly. Nevertheless, after studying its production process, it can be found that weld of given-distance pillars adopts manual welding, has lower production efficiency and is easy to take place pseudo soldering and weld penetration. This new-type automatic welder is a whole set of automatic device of realizing given-pillar pillars from screening, transporting to weld. It not only greatly improves production efficiency of spiral heat exchangers, but also avoids from problems of pseudo soldering and welds penetration, so as to ensure its quality.
Theoretical Analysis of Electric Resistance Welding
The Ultimate Principle of Electric Resistance Welding. Electric resistance welding generates Joule heat for joint parts through currents from electrodes flow to welding the parent metal, so as to rise temperature of the binding site. In most conditions, temperature will rise to the melting state. Basically it is not applicable for welding auxiliary materials for the time being. In the meantime, two electrodes will put pressure on woods continuously, so as to make woods generate plastic deformation, make surface connect tightly, and generate firm joint parts. In butt welding, it generally produces the pressure at the last of welding, and such the pressure is called as upsetting pressure and increases suddenly [2] .
The quantity of heat production is transferred due to heat conduction between the parent metal and electrodes, so the temperature of joint parts is rising. As shown in Fig. 1 , temperature distribution appeared in joint parts can generate the highest temperature (When conducting sheet spot welding, 90% of heat has already been transferred, before finishing welding).
There are three conditions of electric resistance welding including welding currents, resistance welding time and electrode pressure. In the electric resistance welding, these conditions have close interaction and connections. 
（1）
In Eq.1: Q-quantity of heat (J) I-welding currents (A) R -resistance between electrodes (Ω) t-resistance welding time(s) The resistance R can be calculated by the Eq.2. Resistance between electrodes includes resistance of the artifact R w , contact resistance between two artifacts R c , and contact resistance between electrodes and the artifact R ew .
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In the direct-current main, the calorific value of the direct current I conducted within t seconds is Q=I 2 Rt, and calorific value is related to quadratic of currents. The computing method schematic diagram of effective value is shown in Fig. 2 . This I is the effective value of alternating currents and is the value after converting direct currents of equivalent quantity of heat.Therefore, the actual current value that operates on calorific value is the effective value measured by welding current value.
The Study on an Automatic Welder with a Spiral Heat Exchanger's Pillar Plate
The Working Purpose of an Automatic Welder with a Spiral Heat Exchanger's Pillar Plate. The thickness of the spiral plate in a spiral heat exchanger is 4mm, and width is 1000mm. The length has no fixed requirement, so it is 2000mm temporarily. The material is Q235. The height of a given-distance pillar is 20mm, the diameter of round pin is 10mm, and material is 45 steel.
This machine needs to screen out a given-distance pillar, send it to the underface of a welding gun through the conveying mechanism and pusher mechanism accurately, and control the welding gun to weld the given-distance pillar to the spiral plate in the way of electric resistance welding. Operating Mechanism of an Automatic Welder with a Spiral Heat Exchanger's Pillar Plate. The  Fig. 3 is the mechanism diagram of an automatic welder with a spiral heat exchanger. The lathe bed height is 875mm, lateral width is 2280mm, length direction has no fixed requirement and is 2000mm for temporarily, height of portal frame is 1490mm, and lateral width is 2880mm. Fig. 4 , it is the working framework of an automatic welder with a spiral heat exchanger's pillar plate. Vibrating disk 1 screens and transports a given-distance pillar to the U groove with cog belt of the given-distance pillar conveying mechanism. The given-pillar conveying mechanism 7 transports the given-distance pillar to the assigned position, and then it stops transferring. The longitudinal air cylinder of the given-distance pillar pusher mechanism starts driving the rear plate, and rear plate drives the rear arm of a holder. This rear arm drives two forearms. The advancement of two forearms makes the L clamping arm clamp the given-distance pillar. Afterwards, under the promotion of longitudinal air cylinder, it keeps on moving until it reaches the underface of the welding gun. Moreover, it limits through the given-distance pillar's stop dog. The resistance welding gun operates and welds the given-distance pillar on the spiral plate, and the lateral air cylinder can be used for adjusting the position of the resistance welding gun. 5 is the vibratory screening mechanism diagram. Vibrating disk can make the given-distance pillar move from the bottom to the top in the spiral track through the function of vibrating vibrator, reach the topmost discharge track, and drop into the discharge inner tube. The end of vibrating disk discharge track is equipped with a correlation sensor, so as to control the number of dropping out the given-distance pillar. Because the front of discharge hole involves with the front plate in work and pusher mechanism, so that front can move up and down. Fig. 6 is the given-distance conveying mechanism diagram. The cog belt is driven by the alternating servo motor. There is a rubber brick with U groove. Only the given-distance pillar at the site of discharge hole falls to the U groove can it bring out by the cog belt and transport to the assigned position. 8 is the welding mechanism diagram. Before the given-distance pillar pusher mechanism pushes, the given-distance pillar block drops firstly and contacts with the spiral plate. After the pusher mechanism sends the given-distance pillar to the underface of resistance welding gun, the falling pressure of the resitance welding gun press the given-distance pillar. The pressure value controls through decreasing valve from the upper air cylinder to make pressure force of all resistance welding guns become identical. 9 resistance welding guns are driven by two welding powers. The resistance welding time is the same. Fig. 9 is the welding gun latitude moving mechanism diagram. In order to reach the requirement that staggers the given-distance position at two adjacent rows, the supporting plate of air cylinder pusher welding gun makes the welding gun moves 60mm with the rolling guide. The balance weight plate places a welding gun and pouring supporting plate to reduce the load of a sliding block. After solving the above force, the L holder arm model is established. Moreover, it divides the gridding and sets up boundary types. The material is 45 steels. The normal force imposed at both sides is 4N. The animated simulation is shown in Fig. 13 -The analysis of static stress and static displacement. It can be observed from Fig.13(a) that the biggest stress is 2.527MPa and gradually reduces downward. It can be observed from Fig.13(b) that the biggest deformation is 3.398*10 -4 mm. Both of them are kept in the safe range.
Conclusion
The automatic welding with a spiral heat exchanger's pillar plate realize screening and accurate position of the given-distance pillar, improve production efficiency and quality of a spiral heat exchanger remarkably, and step forward automatic production with the help of vibrating screening mechanism, the given-distance conveying mechanism, pusher mechanism, welding mechanism, and welding gun latitude moving mechanism to
